The expression of intermediate filament protein nestin and its association with cyclin-dependent kinase 5 in the glomeruli of rats with diabetic nephropathy.
Podocyte injury plays a crucial role in the development of diabetic nephropathy (DN), but its underlying mechanism remains poorly understood. Emerging evidences suggest that the cytoskeleton disruption is related to podocyte injury. The aim of this study was to investigate whether nestin, a cytoskeleton-associated intermediate filament protein, is involved in the development of DN. Rat diabetes was induced by intraperitoneal injection of streptozotocin. The renal histological changes were investigated by light microscopy and transmission electron microscopy. The location of nestin and vimentin in renal tissues was observed by immunohistochemistry. The protein or messenger RNA levels of nestin and cyclin-dependent kinase 5 (Cdk5) were detected by Western blot and real-time polymerase chain reaction. The relationship between nestin and vimentin was detected by co-immunoprecipitation. Compared with controls, diabetic rats showed significant characteristics of renal damage. The expression of nestin and vimentin in the glomeruli was increased at the early stage of diabetes, which then gradually decreased. Co-immunoprecipitation assays demonstrated that nestin disassembled with vimentin in diabetic rats. The expression of Cdk5 was increased in a time-dependent manner in diabetic rats. The degree of albuminuria in diabetic rats was negatively correlated with nestin and positively correlated with Cdk5. Roscovitine, a Cdk5 inhibitor, reduced the degradation of nestin. Moreover, podocyte injuries were significantly ameliorated by treatment with roscovitine. The intermediate filament protein nestin is associated with development of DN. Blockage of Cdk5 increases the level of nestin and attenuates renal damage, which would provide a useful target for DN therapy.